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In the Specification: 

Please amend the paragraph beginning on line 24 of page 1 as follows: 
Moreover, research and development of diffraction gratings that 
can freely be driven by micro-machines have been proceeding in recent 
years. Bloom et al (U.S. Pat. No. 5,31 1 ,360) discloses a display apparatus 
using such a diffraction grating as a spatial modulator for modulating light to 
be projected according to a d i splaying imag e was submittod and has b ee n 
wide l y notic e d . 

Please amend the first full paragraph on page 2 as follows: 

The A micro-machine type diffraction grating te-be used as a 
spatial modulator Ws o - thio is generally called as a Grating Light Valve 
(GLV)[[.] ]. GLVs have and ouch a diffraction grating has features ouch that it 
G3* allowing them to be operated at a higher speed and can be 
manufactured at a lower cost by using various kinds - o f semiconductor 
ma mifanh i ring techniques in comparison with a compared to liquid cr/stal 
panel panels and a DMD DMDs that have hitherto been used as a spatial 
modulator. 

Please amend the first full paragraph on page 3 as follows: 

How e v e r, in tho ca s o - w h or - c Where stereoscopic images are 
displayed by the use of the acousto-optic devices in the way described 
above, for example, the acousto-optic devices are used as one-dimensional 
hologram devices by creating a refractive index distribution by the input of 
ultrasonic waves according to displaying images. However, the displayed 
images may be distorted as rf the displayed image is flowing due to the 
nature of the ultrasonic waves to be traveling waves. Accordingly, it is 
necessary to correct the "flowing" distortion of displayed images by the use 
of, for example, a polygon mirror or a galvano-mirror. In this case, ther e are 
problems presented include ouch that the whole structure of the display 
apparatus teo e omos being complicatedH,]] and furthor - that -i t - is-nooded the 
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need to adjust the timing of the correction to be extremely accurate lest time 
lags sbefcdd will be generated. 

Please amend the paragraph beginning on line 25 of page 3 as follows: 
Moreover, devices other than the acousto-optic devices are so 
fa* difficult to obtain use as a spatial modulator that can operate at a high 
speed and perform tho modulation modulation with an abundant amount of 
information , both tho spood and tho amount being sufficient to display 
stereoscopic image s, i n o dlcp l ay apparatuo for displaying tho st e r e oscop i c 
images. The Further, conventional acousto-optic devices havo ohortcomings 
of that they are expensive and that high voltages are necessary for driv i ng to 
drive them. 

Please amend the first full paragraph on page 4 as follows: 

There is anoth e r problom. Enormous An enormous amount of 
information is required for displaying stereoscopic images because it 
becomes i§ necessary to display precise information in three-dimensional 
directions. It is not practical at prese n t to control such enormous amount of 
information with conventional devices . Moreover, because the amount of 
information to display a stereoscopic image increases by leaps and bounds 
as the sizes of the images to be displayed become large, display of a large 
size stereoscopic images becomes very difficult. B e sid e s Also , in the case 
where stereoscopic images are displayed as moving picture in real time, the 
necessary amount of information further jumps up by leaps and bounds^,]] 
and it becomes is necessary to process an enormous amount of information 
at extremely high speed. 

Please amend the second full paragraph on page 4 as follows: 

Although various kinds of display apparatuses for displaying 
stereoscopic images have hitherto been proposed, such display apparatuses 
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have many problems , such as those mentioned above, and th e display 
apparatuses are not put to practical use yet. 

Pi ease amend the first full paragraph on page 5 as follows: 

According to a» one embodiment of the present invention, a 
Gtoroosoopic imag e d i splay apparatus is provid e d. Th e stereoscopic image 
display apparatus comprises a light source radiating light of a wavelength in 
a predetermined wavelength range^aa^a one-dimensional spatial modulator 
including one-dimensionally arrayed elements that are independently driven 
to generate an arbitrary phase distribution[[;]] A and a scan unit scanning the 
light from the light source to a predetermined direction, the light having 
entered into the one-dimensional spatial modulator and having been 
modulated therein. 

Please amend the paragraph beginning on line 15 of page 5 as follows: 
The stereoscopic image display apparatus according to the 
present embodimen t, which configured as abov e , uses the one-dimensional 
spatial modulator including the independently driven elements as a spatial 
modulator for modulating light to be projected. Because such a one- 
dimensional spatial modulator may be operated at [[a]] an extremely high 
speed, stereoscopic images may be displayed based on a sufficiently 
abundant amount of information. Moreover, because the stereoscopic image 
display apparatus displays stereoscopic images by the use of light 
modulated by the one-dimensional spatial modulator, the overall structure of 
the apparatus may be simplified, and the manufacturing cost thereof may be 
lowered . Moreover, the apparatus may express a stereoscopic effect without 
any special equipment such as special glasses to view stereoscopic image- 
Please amend the paragraph beginning on line 23 of page 6 as follows: 
In the stereoscopic image display apparatus according to the 
present embodiment, the scan unit may scan the light modulated by the one- 
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dimensional spatial modulator in a direction perpendicular to the arraying 
direction of the elements of the one-dimensional spatial modulator. 
Accordingly, a larger cizooftho stereoscopic Image may be displayed and a 
wider viewing field may be ensured by projecting the scann i ng l ight that -is 
modulated with th e ono dimensiona l spatial modulator and c cannod with th e 
scan unit i nto th e porpondicu l ar direct i on to th e arraying dir e ction of - th e 
e l o f nonts sinc e because the one-dimensional spatial modulator with the 
individually driven elements may be operated in a sufficiently fast speed. 

Please amend the second full paragraph on page 7 as follows: 

According to the above mentioned embodiment of the present 
invention, the stereoscopic image display apparatus capable of displaying 
stereoscopic images at a higher speed may be realized at a lower cost 
with a simpler structure. Moreover, according to the above mentioned 
embodiment, an amount of information and a processing time, both being 
necessary for displaying a stereoscopic image, maybe decreased^ thereby 
enabling the moving picture display of stereoscopic images in real time. 

Please amend the first full paragraph on page 8 as follows: 

The other objects, features* and advantages of the present 
invention will become more apparent from the following description including 
of th e presently proforred exemplary embodiments of the invention t ak e r* in 
conjunction with the accompanying drawings, in which: 

Please amend the second full paragraph on page 8 as follows: 

Fig. 1 is a mim e tic diagram schematic showing a stato ouch 
th a t- l ight - e nt e r s Into a GLV b ei ng an e xample - of incident light waves 
approaching the GVL of a spatial modulator of the present Invention; 

Please amend the third full paragraph on page 8 as follows: 

Fig. 2 is a mim e tic diag r a m schematic showing light waves a 

5 



PAGE 8/76 * RCVD AT 4/6/2005 11:58:03 AM [Eastern Daylight Time] " SVR:USPT0-EFXRF-1/5 * DNIS:8729306 * CSiD:3142595959 1 DURATION (mm-ss):19-06 



Apr-06-05 10:46 



Frcn-Sonnenschain Nath & Rosenthal 



314 259 5959 



T-643 P. 009/076 F 



gt ntn r . nr;h that tho light ont o rod i nto after being modulated bv the GLV being 
an oxample of the spatial modulator of the present invention i s modulat e d 
and reflected ; 

Please amend the fourth full paragraph on page 8 as follows: 

Fig. 3 is a m i metic diagram schematic perspective fof 
oxplaining the principlo of tho prosont inv e ntion by illustrating the scanning 
and diffusion of the light modulated by the GLV i n a prodet e rminod direction ; 

Please amend the fifth full paragraph on page 8 as follows: 

Fig. 4 is a schematic diagram of a di s play apparatus shown as 
on oxamplo of tho structur e perspective of the stereoscopic image display 
apparatus according to the present invention; 

Please amend the sixth full paragraph on page 8 as follows: 

Fig. 5 is a schematic diagram for-i l lustrating th e rotation 
diroction& of a first and a second galvano mirrors of - tfto - d i splay apparatus of 
the stereoscopic image display apparatus shown tn Fig. 4 from another 
perspective : 

Please amend the seventh full paragraph on page 8 as follows: 

Fig. 6 is a mimetic diagram schematic showing an example of 
■ a stat e such that scanning directions of the laser beams m odu l atod - to one 
d i mensional wavofronts scan in a projection plane on which stereoscopic 
images are projected bv m the display apparatus; 

Please amend the eighth full paragraph on page 8 as follows: 

Fig. 7 is a m im e ti c d i a gr a m schematic showing another 
example of a - state such that inning <tirept|Qns of the laser beams 
modulatod - to - ono dimensiona l wav e fronts seaft in a projection plane on 
which stereoscopic images are projected bv to the display apparatus; 
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Please amend the first full paragraph on page 9 as follows: 

Fig. 8 is a cchomatiG block diagram showing a control circuit 
provided in the display apparatus; and 

Please amend the second full paragraph on page 9 as follows: 

Fig. 9 is a schematic perspective view of a mirror array shown 
as an example of a display apparatus having a scan mechanism including a 
mirror array providod in tho display apparatus . 

Please amend the heading on line 7 of page 9 as follows: 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBOD I ME NT S INVENTION 

Please amend the paragraph beginning on line 8 of page 9 as follows: 
Hereinafter, the attached drawings are referred to while a 
pr e f e rr e d ombodlmont embodiments of the stereoscopic image display 
apparatus according to the present invention are described I n detai l. 

p| ease amend the paragraph beginning on line 13 of page 9 as follows: 
One of the features of a first embodiment of the present 
embodiment Invention is to use a micro-machine type one-dimensional 
spatial modulator as a spatial modulator for modulating light to be projected. 
Specifically, as such a spatial modulator, a micro-machine type diffraction 
grating may be used. The micro-machine type diffraction grating is generally 
called as a Grating Light Valve (GLV) when *4s used as a spatial modulator. 

Please delete the paragraph beginning on line 21 of page 9. 

Please amend the paragraph beginning on line 25 of page 9 as follows: 
A GLV comprises a plurality of minute ribbons formed on a 
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substrate. The ribbons may be fabricated with various semiconductor 
manufacturing techniques. Each ribbon is configured to be able to arbitrary 
arbitrarily ascend and descend by in response to actuation from a 
piezoelectric device or the like. The GLV with such ribbon structure may be 
operated to dynamically drive each ribbon to vary its height while light with a 
predetermined wavelength range is irradiated thereto, thereby constituting a 
phase type diffraction grating as a whole. That is, the GLV generates the 
±1 st order (or higher order) diffracted light by rooo i ving irrad i at i on of - th e - l ight 
from the incident irradlant light received . 

Please amend the first full paragraph on page 10 as follows: 

Accordingly, an image may be displayed by the following 
operations: irradiation of light to the GLV; shielding of the 0 th order diffracted 
light; and driving each ribbon of the GLV upward l y upward and downward l y 
downward so as to have the diffracted light blink. 

Please amend the second full paragraph on page 10 as follows: 

Various display apparatuses for displaying planar images (two- 
dimensional Images) by utilizing the aforesaid characteristics of a GLV have 
hitherto been intoroduoed introduced . When a conventional display 
apparatus displays a constituent unit (hereinafter referred to as a pixel) of a 
planar image to be displayed, about six ribbons are used for displaying ene 
the pixel. Furthermore, in a group of ribbons corresponding to one pixel, 
adjo i ning adjacent ribbons are made to selectively ascend or descend 
a lternat el y . 

Please amend the third full paragraph on page 10 as follows: 

However, if each ribbon in a GLV may is independently tee 
wired to be driven separately, an arbitrary one-dimensional phase distribution 
may be generated. The GLV structured in such a way may be regarded as a 
reflection type one-dimensional phase type hologram. 
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Please amend the second full paragraph on page 1 1 as follows: 

Her e upon, a c po s ffio exampl e i n th e cas e wh e re s te r e o scopic 
Imag e s aro displayed by th e uso of suGh GLV is d e scribed. In the case 
where a stereoscopic image is displayed by the use of the GLV in which a 
plurality of ribbons are one-dimensionally arrayed, each ribbon of the GLV is 
driven as follows: the Fourier transformation of a function a(x) --nA(X) 
H(X)oxppo(X)] a(x): AOO = HOOexoridOOl is calculated when an amplitude 
of the one-dimensional wavefront generated by the GLV is expressed by the 
a(x) as a function in an x-direction[l;]] and then each ribbon of the GLV is 
driven in such a way that a phase difference corresponding to the phase 
component ©PQ aOQ is given to the reflected light. 

Please amend the paragraph beginning on line 27 of page 1 1 as follows: 
In order to be more precise, it is desirable to modulate the 
amplitude component H(X) as well. Accordingly, a more accurate three- 
dimensional display may be realized. Incidentally, the display apparatus may 
still be able to display a stereoscopic image with sufficient stereoscopic 
effects even if the amplitude component H(X) is set to be constant. 

Please amend the first full paragraph on page 12 as follows: 

When the ribbon in the GLV descends by a depth [[0]] V (not 
shown) from its default position, a change of 20 2V is generated in the 
optical path length for the reflected light. Accordingly, the phase difference 
generated by this change is 4 50/ e where [[6]] A designates the 

wavelength of the light. 

Please amend the second full paragraph on page 12 as follows: 

Because the analog modulation of the GLV is possible, a 
desired phase difference may be given to the reflection light by precise 
analog driving of the GLV, However, when a display apparatus i s structured 
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by th e us e- of has such a GLV, it is practical to use a discrete calculation 
method such as the fast Fourier transformation. Accordingly, it is practical to 
discretely drive each ribbon of the GLV based on a digital signal discretely , 
and thereby enab l ing easily allowing for various kinds types of signal 
processing-easy. 

Please amend the third full paragraph on page 12 as follows: 

Another embodiment in accordance with the present invention 
is characterized by displaying stereoscopic images by the use of, for 
example, a technique shown in Fig. 3 on the basis of the aforesaid principle. 
As shown in Fig. 3, a GLV 20 in which a plurality of ribbons are one- 
dimensionallv arrayed generates one one-dimensional wavefront after 
another. The generated wavefronts are scanned in a vertical direction bv a 
scan mechanism comprising, for example, a galvano-mirror21. That is. bv 
rotating the aalvano-mirror 21 in a direction shown bv an arrow A in Fig. 3 T a 
plurality of wavefronts 22a. 22b. 22c are radiated in such a way that thev are 
arranged in the vertical direction. Thereby, a stereoscopic image may be 
displayed. It is desirable to provide a one-dimensional diffuser panel 23 iq 
the vicinity of the stereoscopic image to be displayed. Bv the diffuser panel 
23, a vertical visual field mav be enlarged slightly, and discontinuities 
between the wavefronts 22a. 22b. 22c are made to be inconspicuous. 
Accordingly, more natural stereoscopic effects mav be expressed. Although 
horizontal parallax mav be sufficiently achieved bv the technique shown in 
Fig. 3, it is difficult to also obtain vertical parallax. This difficulty is addressed 
in the following. 

Please delete the paragraph beginning on line 27 of page 12. 

Please delete the first full paragraph on page 13. 

Please delete the second full paragraph on page 13, 
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Please amend the paragraph beginning on line 24 of page 13 as follows: 
When a display apparatus Is structur e d bv th e use of includes a 
diffraction grating such as a GLV or a hologram, the relations expressed by 
the following Equation 1 and Equation 2 are satisfied, where the maximum 
spatial frequency of the diffraction grating, the shortest period of the grating, 
a reproduced wavelength, and a diffraction angle (the diffraction angle 
influences the extent of a visual field) are respectively designated by fh, 



Please amend the sentence on line 4 of page 14 as follows: 
fe~ttE fh=1/A ... (Equation 1) 

Please amend the sentence on line 5 of page 14 as follows: 
= sin e f*A = sing ... (Equation 2) 

Please amend the paragraph beginning on line 7 of page 14 as follows: 
According to the sampling theorem, the minimum sampling 
frequency f s may be expressed to moot to by the following Equation 3. 

Please amend the paragraph beginning on line 13 of page 14 as follows: 
Accordingly, a sample number N necessary for reproducing aft 
a one-dimensional stereoscopic image having a horizontal length d may be 
expressed to meet by the following Equation 4. 

Please amend the sentence on line 18 of page 14 as follows: 

N^d-ffi .- (2d-sin6VG N = d fe= (2d sinflV>i ... (Equation 4) 

Please amend the sentence on line 28 of page 14 as follows: 



oaiA um, and \sm 




Nh = dL^=(2dUsingV/» ...(Equation 



5) 
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Pleas© amend the sentence on line 7 of page 15 as follows: 
jy* (9riiM.nin a Ayfe a N ^= f2dwsin 2 gVyl 2 ... (Equation 6) 

Please amend the paragraph beginning on line 9 of page 15 as follows: 
As boing apparent can be seen by the comparison of 
comparing Equation 5 and Equation 6, a required amount of information (the 
number of samples) remarkably increases when achievement of both the 
horizontal pafaWex and the vertical parallax are tried to bo secured* 
mm pared to when in comparison with that in tho case whoro only the 
horizontal parallax is secured. For exampl e 1 when the diffraction angle 9 is 
30 degrees and the reproduced wavelength J is 0.5 um. the total number N h » 
of required samples is 2dw x 1 0 12 according to Equation 6 - Further, when 
the horizontal length d and vertical length w of a stereoscopic image to be 
displayed are 100 mm. the total number of samp les necessary for 
displaying one stereoscopic image Is 2 x 1Q 10 . Tha t is. 20 G bits (gigabits) of 
information becomes necessary to display a single stere oscopic image- 
Moreover, for example, if 30 stereoscopic imag es are to be displayed every 
second for displaying moving picture images. 600 G bits f75 G bvtes) of 
information becomes necessary every second. 

Please delete the paragraph beginning on line 16 of page 15. 

Please amend the first full paragraph on page 16 as follows: 

Incidentally, th e amount of Informat i on of 600 G bits of 
information is oqual to on the same amount of information required when the 
moving p i cture imago is pjctures are displayed wtth using monochromatic 
and no-gradation images. If a color display with the three primary colors is to 
bo performed desired , an tlje amount of information required is tripled. If 
eight levels of gradation is are to be used, eight times e* the amount of 
information is further required. Furthermore, if displaying is performed on a 
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1 2-inch size display apparatus, an amount of information seven times the 
amount of information or more is further needed. Accordingly, signal Sjgna[ 
processing dealing with such an enormous amount of information at a high 
speed is far from being put to practical use at procont bv conventional 
methods . 

Please amend the second full paragraph on page 1 6 as follows: 

On tho oth e r hand, aoGording According to the present 
embodiment invention , by tho us e of ugjgg the technique shown in Fig. 3, a 
stereoscopic image is displayed only by the horizontal parallax thereof by4he 
re li nquishm e nt e fc with the vertical parallax thereof being relinquished . In this 
case, sim i larly similar to what hav e b eeft that described above, for example, 
when the diffraction angle [[e]]e is set to be 30 degrees and the reproduced 
wavelength [[e]\A is set to be 0.5 [[1m]] um, the total number N hv of the 
required samples is 2dL * 10 6 in accord conformity with Equation 5. If the 
horizontal length d and the vertical length w of a stereoscopic image to be 
displayed are covorally oot to bo 100 mm and the vertical resolution L is set 
to be 1 000, the total number N h of the samples necessary for displaying one 
piece of stereoscopic image is 2 * 1 0 8 . This amount of information is 1/1 OQ 
in comparisen with 1/100* of the aforesaid total sample number Nh V [[J] 
2*10 10 ). According to the present embodiment using the technique shown 
in Fig. 3. it is possible to decrease the amount of information and processing 
time necessary for displaying a stereoscopic image at a practical level. Also, 
because two human eves exist in a horizontal line, human eves are less 
sensitive to vertical parallax than to horizontal parallax. Thus, stereoscopic 
effects may fully be expressed in the case where a stereoscopic image is 
displayed by the use of the technique shown In Fig. 3, with Its vertical 
parallax beipq relinquished. 

Please delete the first full paragraph on page 1 7> 
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Please delete the second full paragraph on page 17, 

Please amend the third full paragraph on page 17 as follows: 

Next, according to stiH another embodiment of the present 
invention, a display apparatus 30 shown in Fig. 4 is provided for displaying a 
stereoscopic image. The display apparatus 30 displays stereoscopic images 
by scanning and projecting light modulated by a micromachine type one- 
dimensional spatial modulator by ut il izing th e aforeoa l d principle of tho 
procont invontion. The display apparatus 30 comprises a first laser oscillator 
31a. a second laser oscillator 31b. and a third laser oscillator 31c that 
respectively emits a laser beam in the wavelength range of red , green and 
blue. Other types of coherent light sources such as solid state laser device 
may be employed in place of the laser oscillators. The display apparatus 30 
further comprises a GLV 32 for modulating the laser beams emitted from the 
laser oscillators 31 a. 31 b. 31 c so as to form one-dimensional w avefronts Wr. 
Wq. Wb with desired phase distributions. 

Please delete the fourth full paragraph on page 17. 

Please delete the first full paragraph on page 18. 

Pi ease amend the second full paragraph on page 18 as follows: 

The GLV 32 is provided with three ribbon arrays 32a. 32b, 32c 
respectively formed from a plurality of minute ribbons that are one- 
dirnensionally arrayed (in a straight line). In the GLV 32, each ribbon 32a. 
32b. 32c is structured to be able to ascend and descend independently and 
arbitrary arbitrarily by use of a piezoelectric device or the like. Thoso The 
ribbons 32a. 32b. 32c In the GLV 32 are independently driven by a control 
circuit that will be described later. Moreover, oach Each ribbon array 32a. 
32b. 32c of the GLV 32 is irradiated by a red laser beam, a green laser 
beam A or a blue laser beam that is respectively radiated from the first, the 
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seconder the third laser oscillators 31a. 31b, 31c. That is, in the GLV 32, a 
ribbon array 32a for red, a ribbon array 32 b for green, and a ribbon array 32c 
for blue are formed, and the red laser beam , the green laser beam, and tfae 
blue laser heam are selectively radiated. Then, the GLV 32 one- 
dimensionally modulates and reflect s each laser beam to generate an 
arbitrary wavefront for each color: a red wavefron t Wr. a green wavefront 
Wq. and a blue wavefront Wb shown in Fig. 4. Beca use the color wavefronts 
Wr. Wq, Wh travel through substantially the same optinal path, thev are 
collectively referred to as a laser b eam in the following sections of the 
present specification. 

Please delete the third full paragraph on page 1 8. 

Please amend the first full paragraph on page 19 as follows: 

Moreover, the display apparatus 30 comprises a collimator 
lens 33, a first galvano-mirror 34, a second galvano-mirror 35, a Fourier 
transformation lens 36 A and aft a one-dimensional d'tffuser panel 37, aU 
boing arranged in this order on an optical path of the laser beams reflected 
by the GLV 32. The collimator lens 33 allows the lase r beams reflected bv 
the GLV 32 to pass through to form parallel ravs- The parallel ravs leaving 
the collimator lens 33 are then incident on the first oalvan o-mlmor 34. The 
first galvano-min-or 34 reflects the Incident laser beams to make them 
incident on the second galvano-mirror 35. The second aalvano-mirror 35 
re flects the incident laser beams to make them incident on the Fourier 
transformation lens 36. 

Please delete the second full paragraph on page 19. 

Please amend the paragraph beginning on line 27 of page 19 as follows: 
According l y, In tho display apparatus 30, tho laoor boams, that 
havo modulated by tho GLV 32 ond havo ono dimonoional wavofronts (linear 
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wavofronto), ore ooannod by tho first and tho oooond galvano - mirroro 34, 35 
ta - ouoh a way, for oxamplo t ohown in F i g. 6. Fig. 6 oohomatioal l y shows the 
scanning directions of the laser beams in a projection plane on which 
stereoscopic images are projected by the display apparatus 30. In the figure, 
the transverse direction is assumed as the horizontal direction, and the 
longitudinal direction is assumed as the vertical direction. That js, in the 
display apparatus 30. the first and the second qalvano-mirrors 34. 35 are 
driven to rotate bv the control circuit and, thereby , can scan the incident laser 
beams in the horizontal direction an d the vertical direction, respectively. 

Please delete the first full paragraph on page 20. 

Please amend the second full paragraph on page 20 as follows: 

Because the laser beams modulated by the GLV 32 have one- 
dimensional wavefronts in tho disp l ay opparatuo 3Q, stereoscopic images 
may be displayed by the scanning of the laser beams only with the second 
galvano-mirror 35 in the direction perpendicular to the laser beam 
wavefronts[f.,TJ [i.e.Jn the vertical direction in Fig. 6), without using the first 
galvano-mirror 34. In this case, the horizontal length of the stereoscopic 
image to be displayed is restricted by the length of the ribbon arrays 32a, 
32b, 32c formed on the GLV 32. 

Please amend the paragraph beginning on line 26 of page 20 as follows: 
Moro cpooif i oally, wh e n When a GLV capable of displaying 
1024 pixels is used as the GLV 32 in the display apparatus 30, t fr o - numbor 
ei there are 6.144 ribbons form e d In each ribbon array 32a, 32b, 32c in the 
GLV 32 orocovora l ly 6144 (in th e cas e where six ribbons are included in one 
pixel). In th e G L V 32^ when When it is assumed that an interval distance 
between two neighboring ribbons is 5 jprn]] um . the horizontal length of a 
stereoscopic image capable of being projected by the display apparatus 30 
becom e s is about 30 mm unless a magnifying lens is used. Accordingly, it is 
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necessary to increase the number of ribbons of the GLV 32 in order to widen 
the horizontal length of the stereoscopic imag e. However, the yield of 
manufacturing Is decreased and the manufact uring cost increased when the 
device area of the GLV 32 is enlarged. 

Please delete the first full paragraph on page 21. 

Please amend the second full paragraph on page 21 as follows: 

B ecaus e When , in the display apparatus 30, the laser beams 
are scanned by the first and the second galvano-mirrors 34,35 in the 
horizontal direction and in the vertical direction . Namely , the laser beams 
are, so to speak, two-dimensionally scanned- Accordingly, the horizontal 
length of the stereoscopic image to be displayed may be enlarged without 
depending on the length of the ribbon arrays 32a, 32b f 32c formed on the 
GLV 32. 

Please amend the paragraph beginning on line 23 of page 21 as follows 
When the operation frequencies of the first and the second 
galvano-mirrors 34, 35 are 1 MHz, 200 lines may be scanned by the first 
galvano-mirror 34 In the horizontal direction even if 5,000 lines are scanned 
by the second galvano-mirror 35 in the vertical direction. Accordingly, as 
d escribed above, when the GLV 32 on which 6,144 ribbons are formed with 
intervals of 5 [pm]J ym between each other is used, the horizontal length of 
the stereoscopic image to be displayed may be enlarged up to 6 m. 

Please amend the first full paragraph on page 22 as follows: 

Because the amount of information to be processed naturally 
increases by le aps and bou Hde considerably for the displaying of a 
stereoscopic image in a large size as described above, the practical l y 
realizable image size is limited depending on the performance of signal 
processing. The display apparatus 30 according to the present embodiment 
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is sufficiently capable of displaying a stereoscopic image in the aforesaid 
dogroo of size. By alleviating tho l imitation duo to th e improving signal 
processing capability by, for example, utilizing a parallel processing 
technique of a high performance computer apparatus having high operation 
performance, an extra-large three-dimensional image may also be displayed. 

Please amend the paragraph beginning on line 17 of page 22 as follows: 
It is difficult to scan the laser beams precisely in the horizontal 
direction and in the vertical direction as shown in Fig. 6 because the first and 
the second galvano-mirrors 34, 35 are driven to rotate continuously in the 
present embodiment Alternatively, by changing the change of scanning 
speeds of the first and the second galvano-mirrors 34, 35 in the display 
apparatus 30 as shown in Fig. 7 , laser beams may be scanned obliquely^as 
shown in Fig. 7 . More specifically, for example, the laser beam may be 
scanned six times in the vertical direction by the second galvano-mirror 35 
while the laser beam has been scanned once in the horizontal direction by 
the first galvano-mirror 34. However, because the one-dimensionally 
modulated laser beam is shifted in the horizontal direction while the laser 
beam Is scanned in the vertical directions in this case, an amount of such 
shifting should be m taken into consideration to drivo for driving the ribbon 
arrays 32a, 32b, 32c of the GLV 32. 

Please amend the first full paragraph on page 23 as follows: 

In the display apparatus 30, by the aforesaid operation of the 
first and the second galvano-mirrors 34, 35, the laser beams are scanned in 
the horizontal direction and the vertical direction. Then, the scanned laser 
beams is are incident on the Fourier transformation lens 36. Other types of 
lens may be employed In place of the Fourier transformation lens 36 as long 
as such lens can perform Fourier transformation on the desired light. The 
Fourier transformation lens 36 alters the laser beams passing through it 
according to the Fourier transformation. Then, the transformed laser beams 
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are incident on the one-dimensional diffuser panel 37. 

Please delete the second full paragraph on page 23. 

Please delete the third full paragraph on page 23, 

Please amend the fourth full paragraph on page 23 as follows: 

The one-dimensional diffuser panel 37 is disposed on a Fourier 
surface of the Fourier transformation lens 36[[J] and the on e- dimonoional 
diffuser panof 37 makes diffuses the i ncid e nt laser beams pass passing 
through jt to diffuse thorn one-dimenslonally. Because the display apparatus 
30 is provided with the one-dimensional diffuser panel 37, th e d is p la y 
apparatus 30 a slightly onlargoc tho enlarged visual field thereof is 
obtainable in the vertical direction, and which can make the discontinuities 
between the wavefronts of the laser beams that aro scanned in the vertical 
directions inconspicuous, thereby realizing more natural stereoscopic effects. 
After passing through the one-dimensional diffuser panel 37. the laser 
beams are projected on a projection plane and a stereoscopic image G 
having horizontal parallax is displayed, as shown in Fig, _4* 

Please delete the first full paragraph on page 24. 

Please amend the second full paragraph on page 24 as follows: 

The display apparatus 30 comprises a control circuit 4 0. as 
shown in Fig. 8. The control circuit 40 io constitut e d by includes , for 
example, various semiconductor devices. The Information (hereinafter 
referred to as display image data) concerning stereoscopic images to be 
displayed is input Into the control circuit 40. The information may be from an 
apparatus that may b e located outside the display apparatus 30. The control 
circuit 40 controls the GLV 32 according to the input display image data to 
drive the piural ribbons formed on the GLV 32 separately. Moreover, the 
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control circuit 40 controls the rotation speeds and the rotation timings of the 
first and the second galvano-mirrors 34 t 35* 

Please amend the third full paragraph on page 24 as follows: 

The control circuit 40 fe can comprise , for example ac shown in 
Fig, 8, comprises a clock generator 41 , a Fourier transformation section 42, a 
GLV driving section 43, and a galvano-mirror driving section 44. The clock 
g enerator 41 generates a clock signal for referencing the operation timing of 
the control circuit 40 and the whole operation timing of the disp lay apparatus 
30. The clock generator 41 outputs the generated clock signal to the GLV 
driving section 43 and the oalvano-mirror driving section 44. T he signal level 
of the clock signal can be set to change in a predetermined ma nner. Each 
section of the control circuit 40 performs various kinds of processing at the 
timing of the signal level change of the clock signal. 

Please delete the paragraph beginning on line 28 of page 24. 

Please amend the first paragraph on page 26 as follows: 

Tho Gontrol circuit 40 hao tho follow i ng control function. That 
is, by the operation of the GLV driving section 43 and the galvano-mirror 
driving section 44 according to the clock signal, the control circuit 40 mak e s 
causes the GLV 32 and the first and the second galvano-mirrors 34, 35 to 
operate at suitable timings in cooperation with each other. When the laser 
beams are scanned under the above cit e d control of the control circuit 40, an 
a stereoscopic image is displayed in the display apparatus 30* as shown in 
Fig. 6 or Fig. 7. 

Please amend the second paragraph on page 26 as follows: 

The display apparatus 30 structured in such a way uses a 
micromachine type one-dimensional spatial modulator, i.e. the GLV 32, as a 
spatial modulator for modulating light to be projected. Because the GLV 32 
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can be operated at an extremely high speed, an abunda nt amount of 
information mav be used to display the stereoscopic image may bo displayed 
wh il o using suffici e ntly abundant amount of information . Moreover, because 
the display apparatus 30 displays the stereoscopic image with the light 
modulated by the GLV 32, the overall structure of the apparatus may be 
simplified, and the manufacturing cost thereof may be lowered. Moreover, 
stereoscopic effects may be expressed without using special equipment such 
as dedicated glasses for viewing a stereoscopic image. 

Please amend the paragraph beginning on line 26 of page 26 as follows: 
Moreover, the display apparatus 30 modulates the laser beams 
with the GLV 32 having a function of w a one-dimensional spatial 
modulatory,]] and projects the modulated laser beams while scanning them 
to predetermined directions. Thereby, the display apparatus 30 displays the 
stereoscopic image. That is, the display apparatus 30 relinquishes the 
vertical parallax in the stereoscopic image to be displayed[[,]] and displays 
the stereoscopic image only with its horizontal parallax. Since the display 
apparatus 30 displays the stereoscopic image by utilizing only the horizontal 
parallax, the display apparatus 30 may suppress the increase of the amount 
of information necessary for displaying the stereoscopic Image.r QF)d thoroby 
Thereby, it becomes possible to decrease the amount of information and the 
processing time , both b e ing necessary fordisplaying the stereoscopic image. 

Please amend the first full paragraph on page 27 as follows: 

In the above description, the display apparatus 30 scans the 
laser beams in the horizontal direction and in the vertical direction with using 
the first and the second galvano-mirnors 34, 35. . and consequent l y In this 
way, the display apparatus 30 functions, so to speak, as a scan mechanism 
for scanning the laser beams. 

Please amend the second full paragraph on page 27 as follows: 
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The display apparatus 30 is not limited to fee being equipped 
with the scan mechanism structured i n ouch a way as described. 
Alternatively, any Any scan mechanism structured to scan and project laser 
beams in predetermined directions may be omp lovable used. More 
specifically, for example, the scan me chanism may be structured bvthe use 
of a two-axis aalvano-mirror having rotational axes orthog onal to each other 
and able to be driven two-dimensionallv. 

Please delete the third full paragraph on page 27. 

Please amend the first full paragraph on page 28 as follows: 

Moreover, still as another type of the scan mechanism, a mirror 
array 50 L as shown in Fig. 9, may be used. In the mirror array 50, as shown 
in Fig. 9. surfaces on which the laser beams are incident upon are formed in 
a multistage shape. The reflection angle of each stage mirror is formed to 
differ from each other slightly. Then, by the use of the mirror array 50 in 
combination with, for example, the first galvano-mirror 34, the scanning with 
the scan mechanism is accomplished. In this case, for example, bv rotating 
the oalvano-mirror 34 about the horizontal axis, the laser beams are scanned 
in the direction of an arrow A (i.e.. in the vertical direction!. Then, the laser 
beams are incident on the reflection surfaces of the mirro r array 50 and 
scanned in the direction of an arrow B in Fia. 9. namely the direction of a 
combination of the vertical direction and the horizontal direction, on a 
projection plane 51. 

Please delete the second full paragraph on page 28. 

Please amend the third full paragraph on page 28 as follows: 

Moreover, in the display apparatus 30, the scan mechanism 
may be structured by the combination of. for example, a polygon mirror and a 
volume type hologram. Alternatively, the display apparatus may be 
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structured to scan the laser beams by the rotation of the GLV 32 itself with 
utilizing a rotation mechanism such as a stepping motor. 

Please amend the paragraph beginning on line 28 of page 28 as follows: 
Although the invention has been described In its preferred fefw 
forms with a certain degree of particularity, obviously many changes, 
variations* and combinations of the embodiments are possible therein. It is 
therefore to be understood that the present invention may be practiced other 
than as specifically described herein without departing from the scope of the 
invention thereof. 
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